25 Environmental and socioeconomic risk factors associated with West Nile Virus cases 26 were investigated in the Northern San Joaquin Valley region of California, a largely rural area. 27 The study included human West Nile Virus (WNV) cases from the years 2011-2015 in the three 28 county area of San Joaquin, Stanislaus and Merced Counties, and examined whether factors were 29 associated with WNV using census tracts as the unit of analysis. Environmental factors included 30 temperature, precipitation, mosquitoes positive for WNV, and habitat. Socioeconomic variables 31 included age, education, housing age, home vacancies, median income, population density, 32 ethnicity, and language spoken. Chi-squared independence tests were used to examine whether 33 each variable was associated with WNV in each county, and then also used for the three counties 34 combined. Logistic regression was used for a three-county combined analysis, to examine which 35 environmental and socioeconomic variables were most likely associated with WNV cases. The 36 chi-squared tests found that the variables associated with WNV varied in each of the three 37 counties. The chi-squared tests for data combined from the three counties found that WNV cases 38 were significantly associated with mosquitoes positive for WNV, urban habitat, higher home 39 vacancies, higher population density, higher education, and ethnicity. Logistic regression 40 analysis revealed that overall, the environmental factors precipitation, mean temperature, and 41 WNV positive mosquitoes were the strongest predictors of WNV cases. Results support efforts 42 of mosquito control districts, which aim for source reduction of mosquito breeding sites. In 43 addition, findings suggest that residents with higher income and education may be more aware of 44 WNV and its symptoms, and more likely to request testing from physicians. Lower income and 45 education residents may not be aware of WNV. Public health education might increase its 3 46 prevention messages about vector-borne disease in the various languages of the region, which 47 would contribute overall to public health in the region.
The WNV cases were plotted for each county for 2011-2015 ( Fig 2) . Stanislaus had the 281 highest number of cases overall for all five years (Fig 2) , followed by San Joaquin County, and 282 Merced County had the lowest number of cases. A map with census tracts in each county was 283 used to highlight the census tracts for presence or absence of human WNV cases (Figs 3-5). In 284 San Joaquin County, there were 27 tracts with 1 human WNV case, and 5 tracts with 2 human 285 cases, and 0 tracts with 3 or more cases (Fig 3) . In Stanislaus County, there were 22 tracts with 1 286 case, 19 tracts with 2 cases, and 13 tracts with 3 or more cases (Fig 4) . In Merced County, there 287 were 7 tracts with 1 case, 1 tract with 2 cases, and 2 tracts with 3 or more cases (Figs 5,6). 
Habitat
Using coordinates of census tracts and google earth, the tract's habitat was categorized as either rural or urban.
Age
Age group: 65 years and over were retrieved from the U.S. Census Bureau.
Education
The education category "Percent high school graduates or higher" was used. This information was retrieved from the U.S. Census Bureau.
Housing Age
Year structure built refers to when the building was first constructed. This information was retrieved from the U.S. Census Bureau.
Household Vacancies
The category 'housing vacancies-other' was the number of home foreclosures according to the U.S. Census.
Income
Median income divides the income distribution into two equal groups, one having incomes above the median, and other having incomes below the median. The Census Bureau collected this data from surveys such as the American Community Survey (ACS).
Population Density
Population density was retrieved from the U.S. Census Bureau. It is the population density per square mile of land area.
Ethnicity
Percentages of White ethnicity within a tract were acquired from the U.S. Census Bureau
Language
The percent speaking only English at home was retrieved from the U.S. Census Bureau. S1 Table. Variables used in Stata Analyses.
